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Summary
Objectives:  Seasickness  corresponds  to  all  of  the  clinical  symptoms  experienced  by  a  subject
at sea  related  to  boat  movements.  The  objective  of  this  study  was  to  evaluate  the  efﬁcacy  of
optokinetic  training  versus  placebo  in  the  treatment  of  seasickness.
Material  and  methods:  Fifteen  subjects  were  randomized  to  either  an  optokinetic  training  arm
or a  placebo  arm.  The  impact  of  seasickness  was  evaluated  for  each  subject  before  and  after
optokinetic  training  using  the  Graybiel  scale.
Results:  Among  the  trained  subjects,  71.4%  were  improved  by  optokinetic  training  versus  12.5%
of control  subjects.  A  signiﬁcant  difference  was  observed  for  Graybiel  scores  before  and  after
optokinetic  training  in  the  training  arm.
Conclusion:  Optokinetic  training  appears  to  be  an  effective  modality  for  the  management  of
disabling seasickness.  This  training  can  be  further  improved  by  more  global  patient  manage-
ment.
© 2013  Elsevier  Masson  SAS.  All  rights  reserved.
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aIntroduction
Seasickness  is  a  common  disease,  familiar  to  all  sailors  and
corresponds  to  all  of  the  clinical  symptoms  experienced  by  a
subject  at  sea  related  to  boat  movements.  The  usual  symp-
toms  are  characterized  by  a  feeling  of  general  malaise,
drowsiness,  and  cold  sweating,  rapidly  followed  by  vomi-
ting  [1].  Other  clinical  forms  have  also  been  described,  such
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http://dx.doi.org/10.1016/j.anorl.2012.03.009s  sopite  syndrome,  characterized  by  psychomotor  slowing
nd  drowsiness  [2].  Sea  travel  is  the  mean  of  transport  most
requently  associated  with  motion  sickness.  Seasickness  has
 peak  frequency  between  the  ages  of  2  and  12  years  with
 female  predominance  [3].
The  pathophysiology  of  seasickness  appears  to  involve
everal  different  mechanisms.  Stimulation  of  the  vestibular
ystem  is  a  central  element  in  development  of  symp-
oms.  The  otolith  organs,  constituting  real  gravitoinertial
ccelometers,  are  intensely  stimulated  while  at  sea  [4].
his  effect  is  compounded  by  the  sensory  mismatch  due
o  conﬂicting  visual,  vestibular  and  proprioceptive  input  to
estibular  nuclei.  There  is  also  a  permanent  comparison
served.
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Table  1  Graybiel  scale.
16  points  8  points  4  points  2  points  1  point
Nausea  syndrome  Vomiting  Major  nausea  Minor  nausea  Epigastric  discomfort  Epigastric  awareness
Skin colour  Major  pallor  Minor  pallor  Minimal  pallor  Flushing
Cold sweating  Major  Minor  Minimal
Drooling Major  Minor  Minimal
Drowsiness  Major  Minor  Minimal
Pain Headache
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aCentral nervous  system  signs
etween  instantaneously  perceived  data  and  data  recorded
n  an  internal  model,  the  ‘‘neural  store’’  [5].  This  neu-
al  store  also  appears  to  be  responsible  for  feedback
nducing  central  sensory  rearrangement  allowing  adaptation
henomena.  Other  hypotheses,  especially  involving  postural
isorders,  have  also  been  subsequently  developed  [6].  Olfac-
ion  and  psychological  factors  such  as  marked  anxiety  or
udden  stress  are  also  suspected  to  be  involved  [7].
A  wide  range  of  drug  treatments  are  now  avail-
ble,  including  antihistamines  such  as  dimenhydrinate
nd  diphenhydramine  [8]  that  act  on  vestibular  H1  his-
amine  receptors  and  exert  a  central  anticholinergic  action.
nticholinergic  drugs  such  as  scopolamine  that  acts  on
uscarinic  receptors  have  also  been  shown  to  be  effec-
ive  and  are  essentially  used  in  the  form  of  transdermal
atches  allowing  a  longer  duration  of  action  [9]. However,
hese  treatments  are  associated  with  serious  adverse  effects
uch  as  drowsiness,  somnolence,  and  visual  disorders  [10].
inally,  dopamine  antagonists  with  an  action  on  vomiting
entres  can  be  used  to  treat  gastrointestinal  symptoms,
ut  can  also  cause  adverse  effects,  such  as  extrapyramidal
yndromes.  Non-pharmacological  treatments  with  variable
fﬁcacy  are  also  known  to  sailors,  such  as  breathing  control
11],  P6  acupressure,  stimulating  the  acupuncture  point  con-
rolling  the  vomiting  centre  [12],  or  the  use  of  glasses  with
 ﬁctitious  horizon  line  that  changes  with  boat  movements.
A  rehabilitation  technique  using  optokinetic  stimulation
xercises  has  been  developed  in  our  department  and  appears
o  give  good  results  in  sailors  refractory  to  all  other  treat-
ent  options.  The  objective  of  this  study  was  to  objectively
etermine  the  real  efﬁcacy  of  this  technique  versus  placebo.
aterial and methods
he  primary  objective  of  this  single-centre,  single-blind,
lacebo-controlled  interventional  study  was  to  evaluate  the
fﬁcacy  of  optokinetic  training.  This  study  was  approved  by
he  Clermont-Tonnerre  military  hospital  Ethics  Committee
nd  lasted  1  year.
Recruitment  for  this  study  initially  concerned  Marine
ationale  (French  Navy)  personnel  and  was  subsequently
xtended  to  civilian  volunteers.nclusion  criteria
ubjects  with  seasickness  greater  than  stage  II  according
o  the  criteria  of  the  Graybiel  scale,  in  whom  medical
•Dizziness
reatment  was  insufﬁciently  effective  or  associated  with  dis-
bling  adverse  effects,  and  in  whom  no  embarkation  was
lanned  during  the  training  period.
xclusion  criteria
ilitary  personnel  classiﬁed  as  unﬁt  to  sail,  subjects  unlikely
o  sail  after  completing  training  or  subjects  with  a  history
f  ear,  nose  and  throat  disease  such  as  unilateral  or  bilat-
ral  vestibular  deﬁcit,  cochleovestibular  disease,  tympanum
isease,  and  ﬁnally  subjects  who  had  already  completed
ptokinetic  training.
The  endpoint  was  seasickness  less  than  or  equal  to  stage
I  after  optokinetic  training.
Thirty  volunteers  were  randomized  to  two  arms,  an
ptokinetic  training  arm  and  a  placebo  training  arm,  and
ubsequently  underwent  clinical  interview  and  initial  assess-
ent.
The  initial  assessment  was  conducted  in  several  parts.
he  ﬁrst  part  consisted  of  clinical  interview  looking  for  a
istory  of  ear,  nose  and  throat  disease  and  physical  examina-
ion.  An  initial  evaluation  of  the  severity  of  seasickness  was
lso  performed  by  using  the  Graybiel  scale  (Tables  1  and  2),
ttributing  a  certain  number  of  points  as  a  function  of  the
ymptoms  reported  by  the  subject.  The  following  signs  were
valuated:
 nausea  syndrome;
 skin  colour;
 cold  sweating;
 drooling;
 sleepiness;
 headaches  and  dizziness.
The  number  of  points  attributed  was  used  to  calculate
 severity  score  and  determine  the  stage  of  seasickness
13]. The  Graybiel  scale  was  administered  as  a  physician-
dministered  questionnaire.  The  physician  performing  the
valuation  in  the  context  of  the  protocol  was  blinded  to  the
rm  to  which  the  subject  had  been  randomized.  Finally,  sub-
ects  received  oral  and  written  information  about  the  study
nd  signed  an  informed  consent  form  during  this  interview.
The  subjects  then  performed  functional  tests  including: videonystagmography  looking  for  spontaneous  nystagmus,
studying  optokinetic  nystagmus,  saccadic  movements  and
pursuits,  a  calibrated  caloric  reﬂex  test  and  rotational
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Table  2  Graybiel  scale  (continued).
Mild  malaise  Moderate  malaise  Severe  malaise  Full-blown  motion  sickness
1—2  points  3—7  points  8—15  points  ≥  16  points
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arms  in  terms  of  the  initial  videonystagmographic  assess-
ment.  One  subject  of  the  placebo  arm  and  one  subject  of
the  training  arm  presented  a  decreased  reﬂex  on  caloric
reﬂex  testing.  MRI  of  the  internal  auditory  canals  eliminated
Table  3  Study  population  characteristics.
Age  (years)  Subject  status  Gender
Civilian  Military  Male  FemaleStage I  Stage  II  
chair  testing  (sinusoidal  movements,  sweep,  head  impulse
test,  vestibulo-ocular  reﬂex);
•  vestibular  myogenic  evoked  potentials  (VEMP)  looking  for
asymmetry  of  saccular  function,  which  some  authors  con-
sider  to  play  a  role  in  triggering  of  seasickness  [14];
•  Computerized  Dynamic  Posturography  Test  or  Equitest®
designed  to  determine  the  subject’s  balance  mainte-
nance  strategies,  comprising  a  sensory  organization  test,
a  motor  control  test  and  calculation  of  an  adaptation
score.
The  randomized  training  protocol  was  then  conducted
following  this  initial  assessment,  in  the  absence  of  con-
traindications.
The  active  training  arm  completed  ten  20-minute  optoki-
netic  training  sessions,  once  or  twice  a  week.  During  the
ﬁrst  two  sessions,  the  subjects  performed  rotational  chair
tests  in  order  to  verify  the  symmetry  of  the  left  and
right  vestibulo-ocular  reﬂexes  and  to  promote  visual  prefer-
ence  by  inhibiting  vestibular  stimulation  derived  from  visual
information.  The  following  eight  sessions  then  consisted  of
optokinetic  exercises.  The  subject  was  placed  in  a  dark
room  with  no  visual  landmarks,  in  front  of  a  white  wall  onto
which  were  projected  bright  spots  derived  from  an  optoki-
netic  planetarium  situated  above  and  behind  the  subject
and  rotating  at  a  speed  of  20  to  40  degrees  per  second.  Tests
comprising  vertical  and  horizontal  movements  followed  by
the  addition  of  a  torsional  component  were  used  to  recon-
stitute  the  effects  of  swell  encountered  at  sea.
Whenever  a  stimulation  was  experienced  as  being  more
destabilizing  than  the  others,  this  stimulation  was  main-
tained  until  compensation  was  obtained.  Head  tilting
movements  to  the  right  and  to  the  left  during  optokinetic
exercises  also  recreated  a  pseudocoriolis  effect  aggravat-
ing  the  visuovestibular  conﬂict  [15].  Finally,  from  the  ﬁfth
session  onwards,  a  destabilizing  proprioceptive  component
was  added  by  performing  balance  exercises  on  a  small  unsta-
ble  platform  and  then  on  a  cushion.
Subjects  included  in  the  placebo  arm  performed  exer-
cises  not  affecting  the  components  of  seasickness,  according
to  the  following  protocol.  During  the  ﬁrst  three  sessions,
placebo  subjects  performed  rotational  chair  tests  in  the
context  of  videonystagmography,  including  the  study  of  sac-
cadic  movements  and  pursuits,  optokinetic  nystagmus,  as
well  as  head  impulse  and  sweep  tests.  During  the  third
session,  the  optokinetic  planetarium  was  added  while  the
subject  was  seated  in  the  rotational  chair  in  the  presence
of  visual  landmarks.  The  following  seven  sessions  consisted
of  posturography  exercises  of  increasing  difﬁculty  using  the
Equitest®,  including  random  movements  of  the  support  and
the  cabin.  Finally,  in  the  last  session,  the  exercises  were
performed  after  placing  a  cushion  underneath  the  subject’s
feet.  As  in  the  optokinetic  training  arm,  control  subjectsStage  III  Stage  IV
erformed  ten  20-minute  sessions  with  one  or  two  sessions
er  week.
On  completion  of  optokinetic  training,  the  test  subjects
ere  allowed  to  sail  and  were  contacted  at  least  one  month
ater  to  perform  another  assessment  of  their  seasickness.
The  results  were  evaluated  by  parametric  statistical  tests
Student  t  test  and  Chi-square  test)  according  to  the  normal
istribution  of  the  variables  studied.
esults
wo  of  the  subjects  included  in  the  protocol  were  civilians,
hile  the  other  28  were  military  personnel.  One  subject  of
he  training  arm  was  excluded  from  the  protocol  because
e  had  already  performed  optokinetic  training  sessions  two
ears  previously.  Thirteen  military  personnel  were  lost  to
ollow-up  as  a  result  of  unexpected  overseas  missions  lasting
everal  months.  Finally,  1  military  personnel  preferred  to
iscontinue  training  during  the  study.
Of  the  15  subjects  who  completed  the  protocol,  eight
ere  randomized  to  the  placebo  arm  and  seven  were  ran-
omized  to  the  training  arm.  The  placebo  arm  comprised
ight  military  personnel,  one  female  and  seven  males.  The
raining  arm  comprised  two  civilians  and  ﬁve  military  per-
onnel,  two  females  and  ﬁve  males.  The  mean  age  of  the
ubjects  was  33.3  years  (±  8.4  years)  with  no  signiﬁcant  dif-
erence  between  the  placebo  and  training  arms  (P  =  0.96)
nd  no  signiﬁcant  difference  in  terms  of  sex  ratio  (P  =  0.87)
Table  3).
Two  civilians  and  one  military  personnel  reported  leisure
ailing  activities,  while  the  other  12  subjects  were  assigned
o  warships  and  spent  more  than  100  days  at  sea  each  year.
rior  to  optokinetic  training,  these  subjects  essentially  used
rug  treatments  such  as  antihistamines  (dimenhydrinate)
nd  transdermal  scopolamine  with  no  marked  efﬁcacy  in
hese  subjects.  One  civilian  had  been  unsuccessfully  treated
y  acupuncture.
No  signiﬁcant  difference  was  observed  between  the  twoPlacebo  33.4  ±  6.5  0  8  7  1
Training  33.1  ±  10.7  2  5  5  2
Total 33.3  ±  8.4  2  13  12  3
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Table  4  Seasickness  severity  score  before  and  after  training.
Before-training  score  After-training  score  P
Mean  Maximum  Minimum  Mean  Maximum  Minimum
Placebo  38.5  ±  5.4  42  26  29.9  ±  12.4  42  4  0.0978
Training 37.7  ±  3.7 42  34  14.1  ±  17.7  42  3  0.0059
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 retrocochlear  lesion.  On  Equitest® testing,  one  subject  of
he  placebo  arm  presented  a  low  proprioceptive  score  on  the
ensory  organization  test  and  two  subjects  of  the  training
rm  presented  a  low  adaptation  score.  Finally,  three  sub-
ects  of  the  placebo  arm  and  two  subjects  of  the  training
rm  presented  asymmetrical  saccular  function  on  VEMPs.
At  the  initial  assessment  of  the  severity  of  seasickness,
ll  subjects  of  both  arms  presented  stage  IV  seasickness  of
ccording  to  the  criteria  of  Graybiel  and  Miller,  with  the
resence  of  vomiting  in  14  subjects  and  major  nausea  in
 subject.  The  mean  severity  score  was  38.5  ±  5.4  in  the
lacebo  arm  and  37.7  ±  3.7  in  the  training  arm  (Table  4).
The  mean  after-training  severity  score  was  29.9  ±  12.4
n  the  placebo  arm  and  14.1  ±  17.7  in  the  training  arm
Table  4).  In  the  placebo  arm,  12.5%  of  subjects  presented
tage  II  seasickness  and  87.5%  of  subjects  still  presented
tage  IV  seasickness.  In  the  training  arm,  71.4%  of  subjects
resented  stage  II  seasickness  and  28.6%  of  subjects  still
resented  stage  IV  seasickness  (Table  5).
None  of  the  subjects  of  the  placebo  and  training  arms
chieved  stage  I  seasickness,  i.e.  complete  cure,  but
eported  persistent  epigastric  discomfort  which  did  not
nterfere  with  their  work  on  board.
This  study  therefore  shows  positive  results  for  this  cri-
erion,  with  a  signiﬁcantly  higher  frequency  of  stage  II
easickness  in  the  training  arm  than  in  the  placebo  arm
P  =  0.02).  Similarly,  no  signiﬁcant  difference  was  observed
etween  the  before-training  and  after-training  scores  in  the
lacebo  arm  (P  >  0.05),  while  a  signiﬁcant  difference  was
bserved  between  the  before-training  and  after-training
cores  in  the  training  arm  (P  =  0.0059).
Maintenance  of  the  response  to  training  over  time  was
valuated  as  a  function  of  follow-up.  The  variable  follow-up
as  due  to  the  naval  operations  of  these  voluntary  military
ersonnel,  who  sometimes  spent  several  months  at  sea.  The
ean  follow-up  for  subjects  with  stage  II  seasickness  of  theraining  arm  was  4.7  ±  3.3  months  (range:  2  to  9  months).
he  response  to  training  was  therefore  maintained  for  an
verage  of  4.7  months.  The  mean  follow-up  for  subjects  with
tage  II  seasickness  of  the  placebo  arm  was  2  months.
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Table  5  Frequency  of  stages  of  seasickness  before  and  after  trai
Before  training  
Stage  II  Stage  IV  (%)  
Placebo  0  100  
Training 0  100  22.5  ±  16.7  42  3
iscussion
his  optokinetic  training  protocol  was  compared  to  placebo
raining  in  order  to  demonstrate  the  efﬁcacy  of  this  proto-
ol.  This  is  the  ﬁrst  study  to  compare  this  training  technique
ersus  placebo.
A signiﬁcant  difference  was  demonstrated  between
efore-training  and  after-training  scores  among  subjects
ompleting  active  optokinetic  training:  71.4%  of  subjects
eported  an  improvement  of  their  symptoms,  in  line  with
revious  studies  reporting  efﬁcacy  in  75%  of  cases  [16].  How-
ver,  no  cases  of  complete  cure  were  obtained  in  the  present
tudy.  The  signiﬁcantly  higher  frequency  of  stage  II  sea-
ickness  after  training  in  the  training  arm  compared  to  the
lacebo  arm  demonstrates  the  real  beneﬁt  of  this  training
rogramme  in  the  management  of  seasickness.
This  response  to  training  was  maintained  for  an  aver-
ge  of  4.7  months  in  this  study.  However,  longer  follow-up
f  these  subjects  is  necessary  to  determine  whether  this
esponse  is  lastingly  maintained,  as  suggested  by  our  clinical
xperience.  Sailors  in  the  French  Navy  complete  alternating
ea  and  land  assignments  and  the  effects  obtained  on  sea-
ickness  are  maintained  during  subsequent  embarkations.
he  persistent  maintenance  of  this  response  would  be  due  to
euronal  plasticity  or  the  neural  store,  reﬂecting  the  capac-
ty  of  the  brain  to  store  information  acquired  during  previous
xperiences.
Optokinetic  training  was  initially  proposed  for  the  treat-
ent  of  vestibular  loss  syndromes  corresponding  to  balance
isorders  related  to  failure  to  use  vestibular  information  in
ubjects  in  whom  vestibular  function  is  otherwise  normal.
he  objective  of  this  training  is  to  reproduce  the  sensory
onﬂict  experienced  by  sailors  by  simultaneously  provid-
ng  visual  (optokinetic),  proprioceptive  (body  movements)
nd  vestibular  (head  movements)  information  according  to  a
rotocol  resembling  the  stimulation  experienced  by  subjects
hile  becoming  accustomed  to  the  sea.  The  vestibular  sys-
em  and  especially  the  otoliths  are  intensely  activated  while
t  sea.  These  optokinetic  exercises  are  designed  to  repro-
uce  these  activations  by  stimulating  the  vestibular  system
ning.
After  training  Chi2
Stage  II  (%)  Stage  IV  (%)
12.50  87.50  P  =  0.0201
71.40  28.60
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by  means  of  continuous  low  frequency  (less  than  0.3  Hz)
visual  information  via  vestibular  nuclei.  They  can  reproduce
swell  movements  with  large  amplitude  horizontal  oscilla-
tions.  Furthermore,  sailors  are  never  static  while  on  board
and  swell  movements  are  added  to  body  and  head  move-
ments  in  relation  to  the  body  axis,  creating  a  pseudo-coriolis
effect  that  can  be  reproduced  by  tilting  the  head  to  the
right  and  to  the  left  during  optokinetic  exercises,  causing
a  disturbance  of  the  subjective  vertical  and  therefore  indi-
rectly  stimulating  the  otolith  organs  [15].  By  reproducing  a
sensory  conﬂict  as  close  as  possible  to  the  stimulations  expe-
rienced  at  sea,  this  optokinetic  training  can  constitute  a  real
seasickness  desensitization  technique.  This  technique  also
presents  very  few  adverse  effects,  as,  based  on  our  expe-
rience  of  more  than  300  subjects  undergoing  optokinetic
training  over  a  period  of  15  years,  one  subject  experienced
difﬁculties  estimating  distances  in  a  car  for  half  a  day  fol-
lowing  training  and  another  subject  reported  deterioration
of  motion  sickness  in  the  car  only  during  the  training  period.
This  absence  of  side  effects  constitutes  a  real  advantage
compared  to  drug  treatments,  which  nevertheless  remain
useful  for  subjects  with  only  occasional  boating  activities.
However,  this  study  presents  several  limitations,  as  only
a  small  number  of  the  subjects  initially  included  completed
the  training  programme,  resulting  in  a  loss  of  statistical
power.  Nevertheless,  the  signiﬁcant  difference  between  the
two  arms  suggests  that  optokinetic  training  constitutes  an
effective  method  of  management  of  seasickness.  This  study
also  initially  focussed  on  military  personnel,  inducing  a
selection  bias.  However,  these  subjects  constituted  a  young
population  in  good  health,  spending  more  than  100  days  each
year  at  sea  all  over  the  world.  These  subjects  therefore  pre-
sented  documented  seasickness,  forming  a  study  group  with
interesting  characteristics  for  the  study  of  motion  sickness.
Finally,  evaluation  by  the  Graybiel  scale,  which  has  been
validated  and  is  commonly  used  for  the  assessment  of  the
severity  of  motion  sickness,  is  based  on  objective  signs  (such
as  vomiting),  as  well  as  subjective  symptoms  (for  example
skin  signs,  sweating)  that  may  be  experienced  in  different
ways  by  different  subjects  [13].  However,  vomiting  is  a  deci-
sive  symptom,  as  the  presence  of  vomiting  is  used  to  deﬁne
stage  IV  seasickness.  Only  two  subjects  of  the  training  arm
continued  to  experience  vomiting  after  optokinetic  train-
ing,  while  four  subjects  of  the  placebo  arm  continued  to
experience  vomiting,  and  three  subjects  experienced  major
nausea,  requiring  the  use  of  antiemetic  treatments.  Note
that  some  of  the  placebo  subjects  were  assigned  to  ships  on
which  other  personnel  had  completed  the  active  training,
which  may  have  led  them  to  suspect  the  arm  to  which  they
had  been  allocated.  Finally,  Equitest® exercises  are  some-
times  used  for  the  treatment  of  postural  disorders  [17]  and
some  authors  consider  that  poor  postural  control  is  a  major
determinant  of  seasickness  [18].  The  subject  who  responded
to  placebo  training  presented  a  decreased  somatosensory
score  on  the  sensory  organization  test,  which  may  have  been
improved  by  Equitest® exercises.  The  placebo  training  used
in  this  study  may  therefore  not  have  been  strictly  devoid
of  therapeutic  effects,  which  further  reinforces  the  results
obtained  in  the  training  arm  and  the  efﬁcacy  of  this  training
programme.
However,  this  training  programme  can  be  improved.  The
addition  of  postural  exercises  designed  to  take  into  account
[267
he  somatosensory  component  in  the  development  of  sea-
ickness  should  be  considered.  Similarly,  a  more  holistic
pproach  to  patient  management  would  be  a  major  improve-
ent,  as  psychological  factors  have  now  been  demonstrated
o  play  a  decisive  role  in  the  development  of  motion
ickness.  A  psychological  approach  combining  relaxation
herapy,  breathing  control  and  cognitive  and  behavioural
herapy  has  already  been  shown  to  be  effective  [19].  A  mul-
idisciplinary  seasickness  clinic  has  therefore  been  set  up
n  the  otorhinolaryngology  department  of  the  Brest  military
ospital  comprising  an  otorhinolaryngologist  and  a  psychia-
rist  or  psychologist  in  order  to  identify  any  psychological
actors  predisposing  to  the  development  of  symptoms  or
ble  to  explain  resistance  to  treatment.
onclusion
his  study,  although  conducted  on  a  small  sample  of  sub-
ects,  suggests  a  beneﬁt  of  optokinetic  training  for  the
reatment  of  seasickness  in  sailors.  Although  this  train-
ng  programme  requires  a  number  of  improvements,  it
an  be  proposed  as  ﬁrst-line  treatment  in  professionals
ailors  susceptible  to  seasickness  and  experiencing  difﬁ-
ulties  becoming  accustomed  to  the  sea,  as  the  current
anagement  of  seasickness  is  based  on  drug  treatments
hat  often  provide  disappointing  results  and  induce  adverse
ffects  that  are  poorly  supported  in  the  medium  and  long
erm.
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